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2019 Year 15 of 5G research
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Year 1 of 5G deployments

Year O of B5G/6G research
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New digital experience defines network requirements for 5G evolution

Seemingly infinite capacity Imperceptible latency Global-local alliance

b o e et ok Local delivery with global reach
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Core Cloud < mmp Edge Cloud

Source: The road to 5G, McKinsey, 2018

100x more capacity in <10 years
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Anchoring strategies in FX network architecture, to drive new value creation

FX Network Architecture Key Attributes
m @ 8 putaSecurity | Pervasive Al/ML

7 Digital Value Platforms
6 Augmented Cognition Systems /—/ @ @
& \

5 Programmable Network OS (

0 Emerging Devices Massive Scale 2 Converged
& Sensors Access Edge Cloud
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Automation and
Slicing

Cloud native

Elastic and Economic

Radio Access

Programmable FX networks enable unique cost & service structure, driving willingness to pay
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Realizing the full promise of 5G through 3GPP evolution
5G connectivity fabric builds on existing LTE deployments

DL: 1.5Gbps
UL: 300Mbps 10Gbps

st 5G standards
focusing on mobile
broadband CSP
deployments

2

mobile
broadband

5 G & Expected Rel-16
NUY standards and
@@ terminals in 2022
massive critical

loT & sensors garrgmrzjenication machine machine
R17+ communication R16 communication
eMTC & NB-loT Latency <10ms All “vertical” features “Vertical” features
Lo detarate/ong batery e Reliability 3-5x 9's incl. “NR-Lite” connectivity Reliability, Latency & Slicing

End-to-end 5G will redefine the human condition and industrial productivity paradigm
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Standards and spectrum availability drive 5G use cases and deployments

2018 2019 2020 2021 ‘ 2030

BE= 28,39GHz, BE= 600MHz, 2.5, 3.7-4.2GHz 2G/3G/4G Dynamic Spectrum
Spectrum 3.5/CBRS :
Sharing and Refarming
‘gt 3.5, 3.7, 700MHz, 26 GHz Global THz spectrum
@, 35,28GHz - availability >100GHz
3.5,2.6,26GH; @ 3.7,45,28 GHz Unlicensed 56 > 24 GHz
Use cases D Interactive AR / VR, . . . i
Smartphones P 0,4 Caming &f Wireless Factories Realtime tracking Hyper MBB/MTC/URLLC

V2X

; Rail 5G Massive  SPill-over
Fixed-Wireless {Z2 Video Capture % ESSI% sensors

Access

Standards 3GPP 5G Phase 1 3GPP 5G Phase 2 (R16) 3GPP 5G Rel 17 3GPP 5G Rel 18...24
(R15) - Completing the vision - higher Dedicated railway over NR
eMBB, URLLC, A frequencies, drones, NTN,

EC/jECgre, CS/\icir;g AN Rail features comp/et/on JAGAN Accelerated B5G & Ecosystems
asea ral - .

Rail IMS / App Layer

(Priority features)

5G Private Networksin
licensed and unlicensed
bands

Cellular loT

Transport

V2X, V2V, V2l
including NR “sidelink”
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The enabling foundation for the future ... need to unparalled connectivity

Physical World
= Hardware systems

Digital World
= Software systems

Real time

6G

>> 5@

physical world and the digital
worlds deeply intertwined
human biological systems
seamlessly coupled

new human sensory and
cognitive dimension

Biological World
= Wetware systems
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Technology research domains for 6G
Enabling augmented worlds

Ubiquitous and pervasive wireless access
to Al and quantum computes

' Tera-bps,
microsecond delay

Microsecond

Enabling augmented hyper-reality with |
- synchronicity & jitter

real-time audio and video overlays

Unbreakable privacy & security with user
controlled data filtering

100% K-anonymity
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THz comms, full duplex, M-MIMO,

Al optimized networking
- —— I

Dynamic Deterministic Networks
as a Service (advanced TSC)

Formal verification security,

multi-layer secure ID
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Beyond 5G

_ 8
ElE=

! | i The World

LO_OJ — . IIHIIIIIIII """"""""""



NOKIA



